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CAVITY STRUaURE AND COLD CATHODE FLUORESCENT FLAT LAMP USING 

THE SAME 

DESCRIPTION 

Ooss Reference to Rejoted Applioations 

(Pcral) This appiiocit"ion ddms the priority benefit of Tdwon cppiiootion 
serid no. 93 1 03278, filed Februay 1 2, 2004. 

Bad<ground of Invention 
(Pcra2) Field of the Invention 

(Pcra3) The present invention generdly relates to a cavity structure end a 
cold cathode fluorescent flat Icmp (CCFFL) using the seme. More paticulaly, 
the present invention relates to a cavity structure ho/ing spacers \A/ith 
tolercnce of height lager then cbout 0.01 mm end cold cathode fluorescent 
flat lemp (CCFFL) using the some. 

(Per a 4) Desaiption of Related Art 

(PcraS) In recently yeas, the portcble electronic device such as the mobile 
phone, digital camera, digitd video ccmera, notebook or the persond 
computer has been developed dresticdly since the development of 
semiconductor process end the displa/ component. It is noted that, for dl the 
electronic device desaibed cbove, the display device is a necessary and 
importcnt device for data input/output of the user, Recently, a variety of 
display devices ae composed by the liquid aystd displa/ (LCD) panel. Since 
the LCD pcnel is not self- illuminent, a backlight module is required to be 
disposed under the LCD penel as a light source. 

(Pcra6) In generd, since the cold cathode fluorescent flat lamp (CCFFL) has 
excellent luminous effidency end uniformity, end ma/ be used as a light 
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source for lage aeo, the cold cathode fluorescer^t flat" Icmp (CCFFL) has beer^ 
widely used as the backlight of a LCD panel. The cold cathode f lucres cer^t flat 
lamp (CCFFL) is a plasma lighting component, end the prindple of lighting is 
desaibed in the follo\A/ing. First of dl, a high voltage is applied via the 
electrodes to generate high energy electrons. The inert gas between the 
cathode and the anode of the gas discharge ca/lty Is collided end ex d ted by 
the high energy electrons, therefore exdted gas molecule. Ions end electrons 
ae formed. T he high energy exdted gas molecule, ions end electrons ae the 
so-odled plasma. Thereafter, the exdted atoms in the plasma will emit 
ultrei\/iolet (UV) light to release the exdtation energy, end the emitted UV light 
will exdte the fluorescent substance in the cold cathode fluorescent flat lamp 
(CCFFL) to emit visible light. 

(Pcra7) FIG. 1 is a aoss-sectiond view schematiodly illustrating a 
conventiond cold cathode fluorescent flat lemp (CCFFL). Referring to FIG, 1 , 
the conventional cold cathode fluorescent flat lamp (CXJFL) 100 Indudes a 
first substrate 1 10, a second substrate 120, afreme 130, at least en electrode 
set 140 (three sets ae shown in FIG. 1), a fluorescent substance ISOend a 
dischage gas 160. The freme 130is disposed between the first substrate 
llOend the second substrate 120 end connected to the edge of the first 
substrate llOcnd the second substrate 120, thus a seded cavity 170 Is 
formed. 

(PcraS) The electrode set 140 indudes en enode MOaend a cathode 140b, 
wherein the anode MOaend the cathode 140b ae disposed on the first 
substrate 110 end mutudly pardlel. The electrode set 140 Is generally 
covered by a dielectric la/er 180 to protect the electrode set 140 from the 
damage of the impact of ions. Alter nativdy, the electrode set 140 ma/ be 
disposed on the surface of the first substrate 1 10 epat from the seded ocN/ity 
1 70 to form the externd electrode. In addition, the seded ocN/ity 1 70 is filled 
with the discharge gas 160. The discharge gas 1 60 generally Indudes xenon 
(Xe), neon (Ne), argon (Ar)or other inert gas. Moreover, the fluorescent 
substence 150 is disposed on the inner wdl of the seded cavity 170,such as 
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the surface of the second substrate 1 20cnd the surface of the dielectric layer 
180. 

(Pcra9) It is noted that, thedr pressure inside the seded cavity 1 70 is much 
less then thedr pressure outside. When a Icrgeaea light source is necessay, 
since the gcp between the first substrate 1 1 Oond the second substrate 1 20 is 
only supported by the frame 130, the central aea of the cold cathode 
fluorescent flat Icmp (CCFFL) 100 has a weaker structure strength and may be 
easily dcmaged by the force due to the pressure difference. Therefore, the 
thickness of the first substrate 1 1 Ocnd the thickness of the second substrate 
120 is inaecsed generdly. Therefore, the whole thickness of the backlight 
module is inaeased since the thickness of the cold cathode fluorescent flat 
lamp(CXJFL) 100 is inaeased. 

(PcralO) Accordingly, in order to solve the problem desaibed cbove, the 
conventiond cold cathode fluorescent flat lamp (CCFFL) lOOfurther indudes a 
plurdity of spacers 190 disposed between the first substrate llOcnd the 
second substrate 120. Therefore, the structure strength of theoentrd region 
is enhanced without inaeasing the thickness of substrate 1 10 or the substrate 
120, and thus the cold cathode fluorescent flat Icmp (CCFFL) lOOmay not be 
damaged by the dr pressure or other unexpected force. However, in order to 
fit dl the spacers 190 with the first substrate 1 lOcnd the second substrate 
120, the tolercnoe of the height of the spacers 190 is limited in 0.01mm or 
less, wherdn the tolercnoe of thehdght is defined as the maximum difference 
between the longest hdght end the shortest height, Therefore, the cost of the 
spacers 190 is inaeased in multiple dong with the tolercnoe, and thus the 
process time is inaeased. 

Summay of Invention 

(Pcra 1 1) Therefore, the present invention provides a cold cathode fluorescent 
flat lamp for redudng the cost and the process time of the cold cathode 
fluorescent flat Icmp (CCFFL). 
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(Pcra12) In addition, tine present invention provides a oa/ity struct"ure for 
redudng tine cost end the process time of the cold cathode fluorescent fiat" 
lamp (CCFFL). 

(Pcra 13) The present invention provides a cold cathode fluorescent flat lamp 
(CCFFL). The coid cathode fluorescent fiat icmp (CCFFL) comprises, for 
excmpie but not limited to, a cavity structure, at least on electrode set, a 
fluorescent substance end a dischage gas. Thecei\/ltystructu re comprises, for 
exemple but not limited to, a cavity shell, a plurdlty of spacers end a 
hadening paste. The spacer Is disposed In the ccN/ity shell. The tolerance of 
the height of the spacers is lager then ebout 0,01 mm, or in a range of about 
l/20to about 1/4 of the height of the spacer, wherein thetoierence is defined 
as the difference between the maximum height end the minimum height of the 
spacer. The herdening paste Is disposed between the cavity shell end the 
spacer, The electrode set Is disposed In the ceN/lty shell. The fluorescent 
substance is disposed on the inner wd I of the cavity shell. The dischage gas 
is filled in thea>/ity shdi. 

(Pcra 14) In one embodiment of the Invention, the hdght of the spacer Is, for 
exemple but not limited to, in a range of ebout 1mm to ebout 2mm, The 
thicl<ness of the hadening paste is, for exemple but not limited to, in a range 
of about 0.1mm to about 0.25mm. The thickness of the hadening paste is, 
for exemple but not limited to. In a renge of ebout l/20to ebout 1/4 of the 
height of the spacer. The hadening paste comprises, for exemple but not 
limited to, glass paste, 

(Pcra 15) In one embodiment of the Invention, the cas/ity shell comprises, for 
exemple but not limited to, a first substrate, a second substrate end a frame, 
The second substrate Is disposed over the first substrate. The frame is 

disposed, for example but not limited to, between the first substrate and the 
second substrate end connected to the edge of thereof. The air pressure 
inside the cavity shell Is, for exemple but not limited to, less then the dr 
pressure outside the cavity shell. 

(Pcra 16) In addition, the present invention provides a cavity structure. The 
cavity structure comprises, for exemple but not limited to, a ccN/ity shell, a 
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plurality of spacers end a hader^ing pcste. Tine spacers are disposed ir^ the 
cavity shell. T he tolercnce of the height of the spacers is larger then 0.01 mm, 
orir^ a range of cbout 1/20 to cbout 1/4 of the height of the spacers. The 
hadening paste is disposed between the spacer and the cavity shell. 

(Pcra 17) In one embodiment of the invention, the height of the spacer is, for 
excmple but not limited to, in a range of cbout 1mm to cbout 2mm. The 
thickness of the hadening paste is, for excmple but not limited to, in a range 
of about 0.1mm to cbout 0.25mm. The thickness of the hcrdening paste is, 
for example but not limited to, in a rcnge of cbout 1 /20 to cbout 1 /4 of the 
height of the spacers. The hadening paste comprises, for excmple but not 
limited to, glass paste. 

(Pcra 18) In one embodiment of the invention, the dr pressure inside the 
cavity shell is, for example but not limited to, less than the dr pressure 
outside the ccN/ity shell. 

(Pcra 19) Accordingly, in the cavity strucfu re end the cold cathode fluorescent 
flat lamp (CCFFL) using the seme of the present invention, the tolerance of the 
hdght of the spacers may be lager than cbout 0.1 mm. Therefore, the cost, 
the process time end the complexity of menufecfuring the spacer is reduced. 

(Pcra 20) It is to be understood that both the foregoing generd desaiption 
and the following detdled desaiption ere exemplay, end are intended to 
provide further explenafion of the invention as ddmed. 

Brief Desaiption of Drawings 

(Pcra 21) The accompanying drawings ere induded to provide a furtha 

understending of the invention, and are incorporated in and constitute a pat 
of this spedficcition. The following drawings illustrate embodiments of the 
invention end, together with the desaiption, serve to expldn the prindples of 
the invention. 

(Pcra 22) FIG. 1 is a aoss- sectional view schematicdly illustrating a 
conventiond cold cathode fluorescent flat lemp (CCFFL). 
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(Pcra23) FIG. 2 is a aoss- sectional view sdnematiodiy iiiustrcit"ing a oa/ity 
structure md a ooid ocitlnode fluorescent flat lamp (CCFFL) using the cavity 
structure according to one embodi ment of the present invention. 

(Pcra24) FIG. 3A to FIG. 3C ere drawings schematiodly illustrating the 
enlarged view of the region A of FIG. 2. 

Detailed Desaiption 

(Pcra25) The present invention now will be desaibed more fully hereinafter 
with reference to the accompanying drawings, in which preferred 
embodiments of the invention ae shown. This invention may, however, be 
embodied in mcny different forms end should not be construed as limited to 
the embodiments set forth herein; rather, these embodiments ere provided so 
that this disdosure will be thorough end complete, end will fully convey the 
scope of the invention to those skilled in the at. Like numbers refer to like 
elements throughout. 

(Pcra26) FIG. 2 is a aoss-sectiond view schematicdly illustrating a ocN/ity 
structure end a cold cathode fluorescent flat lemp (CCFFL) using the cas/ity 
structure according to one embodiment of the present invention. Referring to 
FIG. 2, the ooid cathode fluorescent flat lamp (CCFFL) 200 comprises, for 
excmple but not limited to, a cavity structure 206, at least one electrode sets 
240 (three sets ae shown in FIG. 2), a fluorescent substance 250cnd a 
dischage gas 260. The ca/ity structure 205 comprises, for excmple but not 
limited to, a cavity shell 210, a plurdity of spacers 290cnd a hadening paste 
230, 

(Pcra27) The spacers 290 ae disposed inside the cavity shell 210 for 
supporting the cci\/ity structure. The spacers 290 may be, for excmple but not 

limited to, rod shape. The tolercnce of the height of the spacers 290 of the 
invention may be, for example but not limited to, larger than about 0.01mm, 
or between cbout 1/20 to cbout 1/4 of the height of the spacer 290. The 
tolercnce of the height is defined as the maximum difference between the 
longest height end the shortest height of dl of the spacers 290. The hadening 
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pcste 230is disposed between tine spooers 290cnd tine second substrat"e 214 
or tine dieiectric ioyer 280, end is provided cb on odlnesive giue finer ein. In one 
embodiment of fhe present invention, the hadening pcste 230 is disposed 
between the spacers 290cnd the dielectric lo/er 280 (cb the drded aea A 
shown in FIG. 2). However, if the dielectric lo/er 280 is omitted (as desaibed 
below), the hadening paste 230 may be disposed between the spacers 290and 
the second substrate 214. In one embodiment of fhe present invention, the 
hadening paste 230 comprises, for excmplebut not limited to, glass paste. 

(Pcra28) FIGS. 3A to SCaeenlaged drawings of the aea A shown in FIG, 2, 

In one embodiment of fhe present invention, fhe height of fhe spacers 290 is, 
for example but not limited to, in a rcnge of about 1mm to cbouf 2mm, and 
fhe tolerance of the height is lager then 0.01 mm. Therefore, the cost and fhe 
difficulty of mcnufacturing the spacers 290 may be reduced in multiple in 
compaison with the conventiond spacers having a tolercnce of height less 
then 0,01mm. Moreover, fhe thickness of fhe hadening paste 230 is, for 
excmple but not limited to, in a range of cbouf 0,1mm to about 0,25mm, 
Alternatively, the thickness of the hadening paste 230 is, for excmplebut not 
limited to, in a rcnge of cbouf 1 /20 to cbouf 1 /4 of the height of the spacer 
290, 

(Pcra29) In one embodiment of the invention, the cas/ity shell 210 may be 
used in a cold cathode fluorescent flat Icmp (CCFFL) 200. Theca/ity shell 210 
comprises, for excmple but not limited to, a first substrate 212, a second 
substrate 214and a frame 216. The mcnufacturing process of fhe oci\/ify 
structure 205 end fhe cold cathode fluorescent flat lanp (CCFFL) 200 ore 
desaibed hereinafter. First, the hadening paste 230 is disposed over fhe 
second substrate 214. Then, the spacer 290 is disposed over the hadening 
paste 230. Thereafter, the hadening paste 230cnd the spacer 290 cbovethe 
second substrate 214 ae heated for solidifi cation. Then, fhe first substrate 
212 is covered over fhe second substrate 21 4fo perform fhe thermal treatment 
for sealing. At this moment, since the hadening paste 230is melted, every 
spacers 290 ae glued with the hadening paste 230 in different dept has 
shown in FIG. 3 A to FIG. 3C. After the hadening paste 230 is cooled end 
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hadened, the total height of every spacers oombmed with the oorrespor^dmg 
hader^ir^g pastes 230 ae the sanne ever^ though the height of every spacers 
290 may be different. Thus, dl the spacers 290 ma/ be used for supporting 
the ocis/ity structure 205. 

(Pcra30) Thereafter, referring to FIG, 2, the electrode set 240 is disposed on 
the CQ/ity shell 210. In one embodiment of the invention, the electrode set is 
not limited to one set. The electrode set 240 ma/ be, for excmple but not 
limited to, disposed inside the oa/ity shell 210 or outside the cavity shell 210, 
For example. If the electrode set 240 is disposed inside the cavity shell 210, 
the electrode set 240 ma/ indude, for excmple but not limited to, cn cnode 
240cicnd a cathode 240bpardlel to each other. In generd, a dielectric la/er 
280 is covered over the electrode set 240to protect the electrode set 240 from 
the dcmcge of ion Impact. If the electrode set 240 Is disposed outside the 
ccN/ity shell 210, the dielectric layer 280 Is not neoessay. The eleclrode set 
240 may be comprised of, for example but not limited to, nickel (Ni), silver 
(Ag), copper (Cu), molybdenum (Mo) or niobium. The fluorescent substcnce 
250is disposed on the inner wdl of the cavity shdl 210. The dischage gas 
260 is filled in the ca/ity shell 210. Thedlschcrgegas 260 is comprised of, for 
excmple but not limited to comprises, xenon (Xe), neon (Ne), ergon (Ar) or 
other inert gas, 

(Pcra31) In addition, the first substrate 212cnd the second substrate 214 
ma/ be comprised of, trcnspaent substrate such as glass substrate. The 
frcme 216 is, for example but not limited to, disposed between the first 
substrate 212cnd the second substrate 214 and connected to the edge 
thereof. Thedr pressure in the ca/ity shell 210 ma/ be, for excmple but not 
limited to, less than thedr pressure outside the cavity shdl 210. 

(Pcra32) It is noted that, the ccN/ity structure of the invention is not only 
provided for the cold cathode fluorescent flat Icmp (CCFFL), but also ccn be 
used in other products using spacer for enhcndng the structure strength of 
the co/ity structure. Espeddly, the Invention is suitcble for the ocN/ity 
structure that the dr pressure Inside the cavity shdl is less then that outside 
the ca/ity shell. 
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(Pcra33) Accordingly, in tine cavity structu re and tine cold cathode fluorescent 
fieri" Icmp (CCFFL) using the same of the invention, a thick glass paste is 
disposed between the spacer end the ccN/ity shell, end the spacer is disposed 
end fixed by melting the gloss paste. Therefore, thetolerenoeof height of the 
spacer may lager then ebout 0.01mm, end the different of height between 
every spacer is compenseri-ed by the glass paste. Therefore, si nee the tolercnce 
of height of the spacer is inaeesed, the cost, the process time end the 
complexity of men ufectu ring the spacer is reduced end the structure intensity 
of the spacer ere inaeased. 

(Pcra34) It will be epparent to those skilled in the at that various 
modifications and vaiations can be made to the structure of the present 
invention without depating from the scope or spirit of the invention. In view 
of the foregoing, it is intended that the present invention cover modifications 
end vaiations of this Invention provided they fdl within the scope of the 
following d aims end their equivalents. 
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